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We investigated the Auger depth profiling analysis for a magnetic head material of FeNi:5 nm/CoFeB:3 nm/FeNi:10
nm by the glancing-angle Ar ion beam sputtering method at an incident angle of 7 degree from the sample surface. In
consequence, Ar ion acceleration voltage of 0.5 kV provided a depth profile result with a higher depth resolution, which
represented a symmetrical structure of B with sharper interfaces as high as it can be evaluated quantitatively. In
additional, Ar ion acceleration voltage of 3.0 kV also provided a similar symmetry structure of B in a shorter acquisition
time. However, its depth resolution was lower than 0.5 kV. In contrast, as a result of measuring the same sample by atom
probe tomography, one-dimensional concentration profile of B was artificially asymmetrical.
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Fig. 1. Photographs of the 85° inclined specimen holder set on the stage at different azimuthal angles.
(@) The holder faces to the CHA side and (b) The holder is rotated by 35° from the CHA side.
This figure is reprinted from reference [10] Fig. 2. (color online)

-15 -



Journal of Surface Analysis Vol.25 No.1 (2018) pp.14 - 20

T[F R M ABIE A EAGI AT E—AFFN =T — 1 FS G5 #7/1= LB FeNilCoFeB/FeNi 2 /EZED 5 #7

HELSMABKONE —EZHWNTCFIBIY 7%
1TV, S8R 60 nm LL R ofHRIzi T U=,

2.2 PIESRMH

221 BIEAEARE—L2ZHAWEEF—V R EH
B

m %vm_ EiX CHA E 1o asa il L

f%é-%bf,ﬁqlmgﬁmﬁﬂx;_ym

EEARREI R L —F2 T v b L?‘dﬁ“b R~L,
Fig. 1(a)Z ek I E T 25 CHA 143 Yl & [
7-A\Li&, Fig. 1(b)I Fig. 1(a)€’}iﬂ%ﬁu+7iﬁ 35° [

R SHAETH D, Fig. 1(b)DA A AFHAEIE
MEREND 77 Y L, ZOME THIEEIT-
72[10].

AT ANy B U TRIEE, A A UREIT A,
A A I EEIL 05KV B 30KV, A A4 Adt
BEITREERNS 77 ThDH., A=V —7
TERFO—RE RGBT X 10 KV, AGH4 R IEE
BlFRmE»S 5, E—AERITN 10~30 nA, B—
AR L pmo TH B, WELEA—Vx E—s
IZ B KLL(179 eV), O KLL(505 eV), Fe LMM(703
eV), Co LMM(775 eV), Ni LMM(848 eV), Si KLL
(1619 eV) TH 5. W41 h Constant Retarding Ratio
(CRR)*E— RTEN(E)AXZ hL (B AT b))
ZREL, ZOREOTRLX—rfFREIL 0.5% Th
5.

TTATAT 7 AL, AT MVvE T S
EWS L, Mo — 7®H§ﬁ%ﬁf“}:ﬁd 5L E D 2270
AV FEMELRMHL, ZDEEFMEZ AN
v Y REICR LT ey hTAZ EICX UK
O, 728, Co LMM(775 eV) 4 —T = E— 73,
Ni LMM(775 eV)A4— ¥ = B — 27 L3E# LT 5.
ZD®, ZEEROTOLTITHELNEARY K
WEAEYER Y bV & U CHERE RN IRIEIC LY

DEEERITVLL], B — 7 R Oy AT
M ES CoDTFATTT7 7 A4 VERDT-.

R Sy fikEl%, FeNi: 5 nm & CoFeB: 3 nm ® L
IZBWT Co LMM T 72777 A VDA —T =
B — 7 BREEA 0% 5 100% (Fe KFEEE % 100% & L
7o) AN D572 & & D 16%IRE ) 5 84%IRE D
MEa Ay &2 U v 7K (min) TiAMlio7lz. F
7=, FeNi:10nm & SiFEfk & DR E TO RNy X
YR (min) ZFHAIY, ORI T8 K
BEROE X 18nm #5725 Z &I L0 ZF RO
IRy Z Y T L— hERDT-.

ZOfEiE AW,

- 16 -

28y &2 Y 7B (min) TH AR - 72 16%58 5
MDD 84%IREEDIEZE X (nm) ~H5E L, E I
RO (nm) & L7-.

222 7T haFu—7« NEFST 4

HIE L V7235 1X, CAMECA LEAP 3000HR T
b5, BBRAEFKEMYT DL —Y —I21% Green L —
P— (E :532mm) ZEHL, L— ﬂ»ﬁ\7~o4
nd, 73/ A JE 1 $ 200 kHz, 78583 0.2~0.4%/pulse,
EHEE 35K & L7-.

I RBLUEBE
31 BIEAEAF Y —LAZAWEE—Y 2 BEHH
ST X D BIERER

Fig.2 @)X 7 =— VALERLSE L OFRE & A A L Ik
TEWEOSKV DAy Z ) o FEETHIELTIZE&ED
F =2 T TATa T 7 ANV THD. Fig2 Q11
T X912, B D4AIL, CoFeB &M L ER TR N
E LR e 7 7 A LT Co EEELL 7= &
LTW3h. #L T, CoFeB BLADER L O
FeNi:10 nm J& & Si FEROREHICB W T B (Tt &
T, XEHEY OfEE L KM LT SR T e T
TANDBTEONT. Fn, RKEEZ 100%58 5 &
lﬂf@LMM?717m774w#%%ﬁﬁot

IYEREIL 1.9 nm Tdh o 7=, Fig. 2(b)ix 7 =—/b
Mfiﬁb DB A A IERELE0S KV DAy X
Vo 74&MTHELZEEDA V2T AT a7
7AW TH 5. Fig. 2(0)A/~T X 512, B 1T FeNi:
5 nm & H Si AR & OFREICE L R TOEKIZE
T, FIER URE TR I LTV S.

Fig.3 (@)X 7 =— /WVALEELME L OFE & A A L Ik
BESOKV DR Ry H Y I EETHIELTZEED
F =V 2T TATa T 7 ANV THD. Fig. QDR
T X 91T, B DAL, CoFeB gD L TR EE N
m<ﬁﬁmch® ML EERI L7 e 7 7 A LT
b5, T Fig2 @ICRTIRA A IdELE 0.5
KV CHIE LR EFAETH D, 72721, Fig. 3(a)
BT LI, @A A IEE/E 3.0 kV TO B X
Fig. 2Q@Q) D Z AT ~T, FeNiJ& & Si AR O St
WETHATH7r— RRIBIRTHDLZ EBnbns.
ik,%kﬁﬁ%mwﬁE&LfQuMMffx
7a 7y A NING AR o TEIR S SRR 2.5 nm
Thote. Hgami7:—wmﬂﬁb@ﬁﬂ%4
FUNEEEIOKY D Ay XY o 75 CHIE L
eEDA—V =T TAT T 7 AV ThHD. Fig.
3(0)23 9L 91T, B I FeNi: 5nm @5 Si Hpk &



Journal of Surface Analysis Vol.25 No.1 (2018) pp.14 - 20

TR M PR EA G4 T E—LF BN T —S 1R A 714 S FeNilCoFeB/FeNi Z/EZED 7T

120000

(a) |

100000 |

80000

60000 |

Intensity

40000 |

20000

0

0 10 20 30 40 50 60

Sputtering Time (min)

70 80

120000 !
(b)

100000

80000

60000

Intensity

40000 |

20000

—

10 20 30 40 50 60 70
Sputtering Time (min)

—

0
80

Fig. 2. (a) AES depth profile of the unannealed sample measured with the argon ion energy of 0.5 kV.
(b) AES depth profile of the annealed sample measured with the argon ion energy of 0.5 kV.
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Fig. 3. (a) AES depth profile of the unannealed sample measured with the argon ion energy of 3.0 kV.
(b) AES depth profile of the annealed sample measured with the argon ion energy of 3.0 kV.
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Fig. 4. (a) One-dimensional concentration profiles of the unannealed sample measured by APT.
(b) One-dimensional concentration profiles of the annealed sample measured by APT.
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